The aim of this study was to quantify the seasonal perceived respiratory and muscular training loads (i.e., sRPEres-TL and sRPEmus-TL) completed by elite-oriented young professional soccer players. Twentyfour players (20.3 ± 2.0 years) belonging to the same reserve team of a Spanish La Liga club participated in this study. Only the players that were available to train for a whole week with the team and also to play the weekly game were considered: Starters, players that participated in the match for at least 45 min and NonStarters, players that did not participate or played less than 45 minutes in the match. The competitive period was analysed after the division into 5x6-8 week blocks and 35x1 week microcycles. Data were also analysed with respect to number of days before the immediate match. Weekly TL variation across the in-season blocks was trivial-small for both groups except between Block 2 and Block 3 (ES= moderate). Substantial TL differences (ES= small-very likely) were found between training days, the TL pattern being a progressive increase up to MD-3 followed by a decrease until MD-1. Except for the match, sRPEres-/sRPEmus-TL was very similar between Starters and Non-Starters. In summary, perceived TL across the season displayed limited variation. Coaches periodized training contents to attain the highest weekly TL 72 hours before the match to progressively unload the players between MD-3 and the match day. The data revealed that the TL arising from the weekly game was solely responsible for the observed higher weekly TL of Starters in comparison with Non-Starters. mands can vary greatly between individuals [2, 4, 6, 17] . Moreover, due to individual differences, a given external load can elicit a different internal load for each player [7] , making the prescription and optimization of the individual training doses (i.e., TL) even more difficult. As a result, within the same team, considerable external and/or internal between-player TL differences can be found [2, 4, 6, 17] .
INTRODUCTION
In high-performance sports, the goal of periodization is to appropriately manipulate training contents to optimise competitive performance [1] . In soccer, players' competitive performance is a complex construct where physical fitness is blended with tactical, technical and mental aspects. Thus, the assurance of physical stress, via appropriate training loads (TL), might not be the main goal when manipulating training contents in order to achieve optimal competitive performance in professional soccer players. Regardless of its relative importance in the final competitive performance, accumulated external and/or internal TL has been shown to be related to both positive and negative changes in physical fitness performance relevant to match play [2] [3] [4] [5] [6] [7] and injury occurrence [8, 9] . Accordingly, the quantification of the TL has been widely adopted in professional soccer. However, team periodization strategies are relatively unknown [10, 11] .
Pivotal to the periodization process is the training dose-adaptive response relationship [12] . In soccer training, due to the extensive use of soccer group exercises and the different physical (e.g., running) requirements associated with each position [13] [14] [15] [16] , training de-current TL responses and periodization practices in professional soccer teams in regard to starting and non-starting players are unknown.
Among other methods, the overall session perceived exertion [23] has been extensively used to quantify TL in soccer [6, 10, 14, [17] [18] [19] 24, 25] because it is simple, cheap, versatile, and it can be used for assessing the competition [27] and self-regulating interval training [28] . However, overall perceived exertion may lack sensitivity when measuring the intermittent nature of the team sports [29, 30] , and the differentiation between at least respiratory and muscular perceived exertions [31, 32] can enhance the sensitivity of TL measurement [2, 3, 26, 27, 33] . Specifically, Los Arcos et al. [2, 3] found substantial associations between differentiated perceived load/TL and changes in some physical fitness variables in professional young soccer players, and several authors have described small practical differences between respiratory and muscular perceived exertion during soccer [27, 34] and Australian football matches [33] . However, little is known about the respiratory and muscular TL distribution across the different periods of the season and during the training week [2] .
Therefore, the aim of this study was to compare the respiratory and muscular perceived TL accumulation in elite-oriented young professional soccer players during the in-season competitive period and during typical weeks depending on the participation of those players in the official matches. 
MATERIALS AND METHODS

Participants
Experimental design
Perceived TL data were collected over a 35-week TL was quantified with the sRPE-TL method [23] . Ten min after each training session and game [2] and using Foster's 0-10 scale [23] , all the players in the group were asked by the same person (i.e., fit- 
Statistical analysis
Descriptive results are presented as means ± standard deviations (SD). The chances that the difference in TL was greater/similar/ smaller than in the other group were assessed by calculating the Cohen's d effect size [35] . Effect sizes (ES) between < 0.2, 0.2-0.6, 0.6-1.2, 1.2-2.0, and 2.0-4.0 were considered as trivial, small, moderate, large and very large, respectively. Probabilities were also calculated to establish whether the true (unknown) differences were lower, similar or higher than the smallest worthwhile difference or change (0.2 multiplied by the between-subject SD, based on Cohen's effect size principle). Quantitative chances of higher or lower differences were evaluated qualitatively as follows: < 1%, almost cer- Training periodization in soccer sible; 75−95%, likely; 95−99%, very likely; > 99%, almost certain.
If the chances of having greater or lower values than the smallest worthwhile difference were both > 5%, the true difference was assessed as unclear. Data analysis was performed using a modified statistical Excel spreadsheet [36, 37] .
RESULTS
In-season block analysis
Intra-group differences between the accumulated sRPEres-TL and sRPEmus-TL during the blocks (i.e., weekly TL) were in the most cases trivial (Table 1) 
In-season week analysis
Within-group (i.e., Starters and Non-Starters) differences between the accumulated sRPEres-TL and sRPEmus-TL from each training TABLE 2 . Accumulated training load data for respiratory and muscular rating of perceived exertion on training day with respect to days before a competitive match during the in-season period between Starters and Non-Starters. Legend: CV = coefficient of variation; MBI = magnitude-based inference; sRPEres-TL = respiratory session-rating of perceived exertion-training load; sRPEmus-TL = muscular session-rating of perceived exertion-training load; MD-6 = training session 6 days before the match; MD-5 = training session 5 days before the match; MD-4 = training session 4 days before the match; MD-3 = training session 3 days before the match; MD-2 = training session 2 days before the match; MD-1 = training session 1 day before the match. (Figures 2a and 2b) . Substantial TL differences (ES = small-very likely) were found between training days for both groups, the TL pattern being a progressive increase until MD-3 with a subsequent decrease until MD-1.
Session
Substantial differences were found between training days: MD-6 < MD-4 < MD-3 > MD-2 > MD-1 (Figures 2a and 2b) . The match was the most demanding session of the week only for the Starters.
Except for the match, in most cases (i.e., training sessions)
sRPEres-and sRPEmus-TL were very similar for Starters and NonStarters (Table 2) .
DISCUSSION
The aim of this study was to compare the respiratory and muscular perceived TL accumulations during the in-season competitive period and during typical weeks depending on the participation of the players in the official match in young professional soccer players. Considering that within-and between-player differences in TL could have an impact on both training outcomes and/or injury risk [2] [3] [4] [5] 7, 31] , and considering that competitive games represent the greatest TL players typically experience during a week [3, 18, 19] , learning about the potential TL periodization strategies experienced by both starters and non-starters appears to be relevant. The main findings of the present study were: a) the respiratory and muscular perceived TL to reduce TL between matches in order to prevent fatigue during this period [38] .
The large to very large differences found in TL accumulation between Starters and Non-Starters (Table 2) were solely related to the playing time in the weekly match. That is, competition time was the main source of between-player weekly differences in accumulated TL. Even though the members of the squad who played fewer minutes performed a complementary training session to compensate for the missing match, TL for the Starters was largely higher than in the Non-Starters. Thus, the magnitude of the TL arising from that compensatory training session carried out for Non-Starters was substantially lower than the magnitude produced by the official game. The impact that this reduced TL experienced by the Non-Starters could have on players' fitness levels is currently unknown as the connection between indicators of TL and training outcomes is relatively unexamined in soccer players [7] . A higher training intensity and/or volume during the compensatory training session carried out by the NonStarters might be recommended to try to approach the game's TL experienced by the Starters. Alternatively, the Non-Starters could also perform additional compensatory training sessions in the 1-2 days following the match. However, the precise content and magnitude of those compensatory training sessions for Non-Starters is yet to be elucidated. It has been reported in male collegiate soccer players that non-starting male collegiate soccer players decreased physical fitness performance to a lesser extent than starters while non-starters were observed to have a significant increase in body fat, a change not reflected in the starters [20] .
In relation to match-day-minus training comparison, TL increased progressively until MD-3 and later decreased up to MD-1 for both
Starters and Non-Starters (Figure 2a and 2b) The data from the study revealed that coaches periodized training contents to attain the highest weekly TL 72 hours before the match (i.e., MD-3) and to progressively unload the players between MD-3 and the match day. Perceived TL across the season displayed limited variation across the different microcycles.
Only the TL arising from the weekly game was responsible for the observed higher weekly TL of Starters in comparison with NonStarters. Further research is needed to refine training prescription of compensatory training sessions for Non-Starters to ensure their readiness for competition.
Conflict of interests: the authors declared no conflict of interests
regarding the publication of this manuscript.
sRPE-TL and total distance covered) on MD-1 in elite soccer players, when the load was significantly reduced in comparison with the rest of the training days [39, 40] . However, while Malone et al. [10] did not observe differences across the remaining training days, substantial differences were detected between most training sessions in the present study. The most demanding sessions were located in the middle of the week (i.e., MD-4 and MD-3) with TL arising from the MD-3 being substantially higher (small difference) than MD-4. In addition, the reduction of the TL compared to MD-3 was not limited to the day before the match (i.e., MD-1) but was also observed two days before the competition, with a small-moderate reduction from MD-2 to MD-1. Interestingly, no substantial differences between
Starters and Non-Starters in perceived TL were observed on any training day (Table 2) .
CONCLUSIONS
In summary, this study quantified the differential (i.e., respiratory and muscular) perceived TL employed by an elite-oriented, reserve
